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(57) Abstract 



The present invention relates to a method and a device in wells, and 
preferably energy wells, for sealing thereof, said wells being of a kind 
comprising a well casing (1) and circulation pipes (2) extending inside 
said well casing, preferably for the circulation of a heat-exchange medium. 
According to the invention a tubular gasket (4) is fitted around the circulation 
pipes (2) so as to enclose the latter at least around part of their extension 
lengthwise and is arranged at the lower part of said well casing (1), a material 
(6) of a kind that expands upon its contact with a liquid, and in consequence 
thereof becomes sealing, being applied about the tubular gasket (4) to seal 
between said tubular gasket and the well casing (1). 
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SEALING FOR ENERGY WELLS 

The present invention relates to a method and a 
device in wells, and preferably energy wells, for sealing 
thereof, said wells being of a kind comprising a well 
casing and circulation pipes extending inside said well 
5 casing, preferably for the circulation of a heat -exchange 
medium. 

In for example energy wells or water wells it is 
often of considerable importance that water and con- 
taminants present in the upper earth strata that contain 

10 soil and sand do not flow down into the bore -hole drilled 
in the rock. To prevent this from happening it is common 
practice to drive a well casing down through the earth 
stratum and the upper rock strata, which are often 
fissured and therefore a potential risk that surface 

15 water and polluting matter present therein penetrate into 
the bore-hole. Alternatively, the well casing could be 
driven down in conjunction with the very hole-drilling 
operation, in which case an end cap, known as the drill 
shoe, of metal or other heavy material is attached to the 

2 0 end of the well casing. 

Into the well casing and the drilled hole, two pipes 
are inserted so as to extend in parallel, through which 
pipes flows the medium by means of which heat exchange is 
carried out relative to the rock and the water supplies 
25 contained therein. At their top, the pipes lead to a heat 
pump or the like. 

It is, however, also desirable that sealing is 
provided in the interior of the well between the upper 
part passing through the upper earth strata and the lower 

3 0 part extending into the rock, in order to efficiently 

prevent surface water and the like, often acidified, from 
reaching the groundwater. 

Also, it is desirable to be able to make better use 
of the energy well and to extract more energy therefrom. 
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Consequently, one object of the invention is to pro- 
vide means for more efficient sealing of wells, and in 
particularly of energy wells. 

This object is achieved by means of a device and a 
5 method as defined in the appended claims. 

For exemplifying purposes the invention will be 
described in more detail in the following with reference 
to the accompanying drawing figure, which shows the lower 
part of an energy well fitted with a seal in accordance 
10 with the invention. 

An energy well designed in accordance with one em- 
bodiment of the invention, shown in the drawing figure, 
comprises a well casing 1 inside which circulation pipes 
2 are located. Inside these circulation pipes a medium 
15 circulates, for example for a heat pump (not shown). The 
well casing is driven down through the soft surface 
layers of earth and sand and further down, into the rock. 
Preferably, the well casing comprises a stiff lower-end 
portion 3, acting as a drill shoe, which could be 
2 0 attached to the well casing by means of e.g. welding. 
Obviously other methods of fastening the shoe are 
likewise possible . 

Furthermore, a tubular gasket 4 is arranged around 
at least some of the circulation pipes. For sealing 

2 5 between the circulation pipes and the tubular gasket a 

sealing compound 5 is placed between the pipes and the 
seal, said sealing compound preferably being of the type 
that swells upon its contact with a liquid. Consequently, 
the tubular gasket may easily be fitted over the cir- 

3 0 culation pipes while at the same time efficient sealing 

is achieved upon contact with a liquid, i.e. when sealing 
is required. The tubular gasket is disposed inside the 
well casing, and for this purpose it is configured with 
an external diameter that is at least slightly smaller 
3 5 than the inner diameter of the well casing. Also between 
the tubular gasket 4 and the well casing 1 there is 
positioned a sealing compound 6, the latter likewise 



WO 99/45233 



PCT/SE99/00328 



3 

preferably being of a liquid-expandable kind. Preferably, 
the sealing compound is located between concentric and 
essentially adjoining surfaces. 

The sealing compounds 5, 6 preferably are applied in 
5 the form of strings inside keyways or similar grooves 
formed in the tubular gasket . 

At its lower part intended to project beyond the 
lower part 3 of the well casing, the tubular gasket pre- 
ferably comprises a third annulus 7 of a sealing com- 
10 pound, preferably of the same nature as those mentioned 
previously, for the purpose of making sealing contact 
with the rock. 

The lower part of the well casing preferably further 
comprises an inner upwardly facing abutment edge 8, i.e. 
15 at the lower well casing part at least one section is 

formed with a smaller interior diameter than the rest of 
the casing. Furthermore, the tubular gasket 4 is formed 
with a matching downwards directed abutment edge 9. This 
abutment edge 9 of the tubular gasket preferably is 

2 0 formed by configuring the upper part of the tubular 

gasket with a larger diameter than the lower part 
thereof. The larger diameter is only slightly smaller 
than the inner diameter of the well casing whereas the 
smaller diameter of the lower tubular gasket part is 
25 smaller than the inner diameter of the abutment edge 8. 
Furthermore, the abutment edges 8, 9 preferably are 
inclined such that they slope downwards, towards the 
centre of the tubular gasket. This arrangement centres 
the tubular gasket as the latter is being passed down 

3 0 into the casing while at the same time some additional 

sealing effect is achieved. 

These abutment edges form abutment and stop means 
when the tubular gasket, after having been fitted around 
the circulation pipes, is pushed down through the well 
3 5 casing. Additional sealing compound may optionally be 
applied in the area of the abutment means in order to 
seal between the tubular gasket 4 and the well casing 1. 
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Preferably, the sealing compounds are made from a 
material that swells upon its contact with a liquid. As 
an example of a material of this kind may be mentioned 
that marketed by the Japanese enterprise C.I. Kasei Co., 
5 Ltd under the trade name Hydrotite®. Preferably the 
string of material is introduced in the shape of an 
annulus into peripherally extending keyways of matching 
configuration provided for the purpose. 

As long as the sealing member remains out of contact 

10 with liquid and consequently does not expand, the sealing 
pressure against the surfaces surrounding the sealing 
member is low. It is therefore easy to locate the various 
parts forming part of the sealing system in their correct 
relative positions. When exposed to liquid, the sealing 

15 compound will expand heavily and in consequence thereof 
be pressed into efficient sealing contact with the 
adjacent surfaces, thus efficiently preventing un- 
desirable liquid and any contaminants contained therein 
from passing past the sealed-off parts and down into the 

2 0 well hole, which would result in pollution of the ground- 

water or at least of water present in the bore hole. 

The sealing compound could also be of a kind 
exhibiting delayed swelling ability following its contact 
with a liquid. Such delayed response may be achieved by 
25 application of a gradually dissolving delay-layer on top 
of the sealing compound. Alternatively, the material as 
such may have a composition ensuring the delay activity. 
This delay feature facilitates the mounting work. 

At its upwardly facing part, the tubular gasket 

3 0 further advantageously is formed with pull-up means to 

facilitate withdrawal of the tubular gasket. Such pull-up 
means may comprise e.g. a loop 10 or the like, which may 
be coupled to a wire to allow the tubular gasket to be 
pulled up, out of the well casing. This allows retrieval 
35 of the tubular gasket, etcetera. 

Preferably, the tubular gasket is made from a 
recyclable material, such as e.g. polyethylene (PE) . 
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When an energy well having a well casing 1 has been 
placed inside the drill hole, the tubular gasket 4 is 
lowered down to the level of the drill shoe 3, where it 
is stopped and sticks as a result of its expansion. Owing 
5 to the efficient sealing effect obtained by means of the 
invention the level of water inside the drill hole may be 
increased by supply of water from above. This allows the 
well to be filled to a level located above the level of 
the groundwater, and possibly all the way up to ground 

10 level. In this manner, the quantity of water available 

for the heat exchange process becomes larger, allowing an 
increase of the amount of transferred energy. At the same 
time, the resulting well is guaranteed to be sealed off 
against surface water, which often may be acidified or 

15 contain other contaminants. 

The circulation pipes could be part of a heat -pump 
system using a special heat carrier medium, as well as 
being water- carrying pipes used for supplying water from 
the associated well. The well could be used both for 

2 0 extraction of heat to a heat -pump system and for drawing 
drinking water. Also a combination of these kinds of 
pipes is possible without departure from the inventive 
idea. Likewise, it is possible to arrange the sealing 
compound differently from what has been shown herein and 

25 in other positions on the tubular gasket. 
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CLAIMS 

1. A device in wells, and preferably energy wells, 
for sealing thereof, said wells being of a kind 

5 comprising a well casing (1) and circulation pipes (2) 
extending inside said well casing, preferably for the 
circulation of a heat -exchange medium, charac- 
terised by a tubular gasket (4), which is fitted 
around the circulation pipes (2) so as to enclose the 

10 latter at least around part of their extension lengthwise 
and which is arranged at the lower part of said well 
casing (1) , a material (6) of a kind that expands upon 
its contact with a liquid, and in consequence thereof 
provides sealing, being applied about the tubular gasket 

15 (4) to seal between said tubular gasket and the well 
casing (1) . 

2. A device as claimed in claim 1, charac- 
terised in that a liquid-expandable material (6) 
is applied also between the circulation pipes (2) and the 

20 tubular gasket (4) . 

3. A device as claimed in claim lor2, char- 
acterised in that at its lower, preferably rigid 
end portion (3) said well casing (1) comprises an inner 
upwardly facing abutment edge (8) , and in that said 

2 5 tubular gasket (4) comprises a matching downwards facing 

abutment edge (9) . 

4 . A device as claimed in any one of the preceding 
claims, characterised in that in a section 
of said tubular gasket (4) that projects downwards below 

30 the well casing (1) , said tubular gasket (4) also 

comprises an external sealing annulus (7) , preferably 
made from a liquid-expandable material, for sealing 
against the surrounding rock. 

5 . A device as claimed in claim in any one of the 

3 5 preceding claims, characterised in that 

the tubular gasket (4) may be pulled upwards via the well 
casing (1) . 
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6. A method for sealing wells, preferably energy 
wells, of a kind comprising a well casing (1) and 
circulation pipes (2) extending inside said well casing, 
characterised in that a tubular gasket (4) 

5 is applied around the circulation pipes (2) prior to the 
latter being lowered into the well casing (1) , and in 
that a sealing compound (6) of a kind that expands upon 
its contact with a liquid is applied about the tubular 
gasket (4) for sealing between the tubular gasket and the 
10 well casing (1) . 

7. A method as claimed in claim 6, charac- 
terised by applying a sealing compound (5) , 
preferably of liquid-expandable type, between the tubular 
gasket (4) and the circulation pipes (2) . 

15 8. A method as claimed in claim 6 or 7, char- 

acterised by arresting the tubular gasket (4) , 
when lowering it into the well casing (1) , in a lower 
position by means of an abutment (8) , said abutment 
acting against an abutment (9) of matching configuration 

2 0 formed on the tubular gasket (4) . 

9. A method as claimed in any one of claims 6-8, 
characterised by applying an external 
sealing annulus (7) , preferably of a liquid-expandable 
material, about the lower part of the tubular gasket (4) 

25 for sealing against the rock below the well casing (1) . 
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